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Abstract 
Land use planning in agriculture and environment is highly important to drive sustainable 
development in the developing countries. The population growth, industrialization and rapid 
urbanization constantly causing agricultural land use changes, resulting an impact on the ecological 
balance and food security. Bangladesh is one of the developing countries facing challenges to 
establish sustainable land use policy for economic development. Land use monitoring are very much 
lack of and required to practice the legislation from local to regional level while in transition of low 
lands to urban. A severe decrease of low lands in Dhaka and adjacent sub-districts caused inundation 
during heavy rain in the pre-monsoon and monsoon seasons. A geospatial decision support 
considering land use transition, change detection and future projection for Land Use Land Change 
(LULC) datasets could be an important decision-making process for monitoring land use planning to 
ensure sustainable agricultural and industrial growths.  
 
The purpose of this research is to develop a spatial decision support system using land suitability 
analysis to recommend industrial growths policy for protecting agricultural lands and environment. 
This research also aimed to conduct LULC analysis for sustainable land use planning to monitor the 
legislation process for protecting agricultural lands and environment.  
 
In this research, satellite remote sensing and GIS based MCA model was developed for land 
suitability analysis (LSA) to identify the best possible locations of future economic zones in a 
suburb area of Dhaka city in Bangladesh. AHP-based multi-criteria analysis was used for prioritizing 
the weights for each of the criteria in LSA. A decision rule and Weighted Linear Combination 
(WLC) were applied in ArcGIS® to aggregate the criteria weights with the factors and constraints. 
On the other hand, satellite remote sensing data were used to classify the land use/land cover 
analysis. Supervised maximum classification technique was applied for the land cover classification 
and post classification change detection to detect the changes of land covers from 2010 to 2017. In 
this research, first decreasing of agricultural lands and rapid expansion of industrialization without 
any assessments of suitability of land uses was reported. Second the study demonstrated GIS, remote 
sensing and multi-criteria modeling procedures to aggregate expert’s opinions for land use planning 
for LULC analysis. Third, LSA model was developed to find out the suitable areas for industry 
expansion. Initially micro level approach was considered with one sub-district, Savar, known for 
economic zone. Nine criteria: Proximity to major roads, proximity to local roads, distance from 
rivers, distance from water bodies, distance from settlements, flood flow zones, distance from 
agricultural lands, slope and elevation were sub-classified into seven constraints and twenty-three 
factors to perform LSA. AHP-based multi-criteria analysis was applied to incorporate the expert’s 
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opinion for prioritizing the criteria. Weighted overlay was applied in GIS environment to integrate 
AHP with factors and constraints and classified the research area into four categories: most suitable, 
moderately suitable, less suitable and not suitable. The land suitability assessment reported only 4% 
of land was found most suitable for industrial purposes whereas 93% land was not suitable for 
industrial growths. Furthermore, the most suitable area was further explored to select compact lands 
to recommend for industrial zones. The analysis found four compact zones having 16.50 ha, 15.17 
ha, 10.11 ha and 10.28 ha of lands were suitable for industrial growths in the micro level approach 
for the sub-district. Fourth, multi-data sources system was incorporated with 1:25000 scale land use 
maps including Landsat 5 TM and Landsat 8 OLI satellite imageries of 30 m resolution for LULC 
analysis. The study considered the capital city Dhaka and the surrounding seven sub-districts: Savar, 
Keranigonj, Narangonj, Bandar, Sonargoan, Rupgonj and Gazipur Sadar. Image preprocessing was 
conducted for layer stacking, mosaic, sub-setting and image enhancement. The supervised maximum 
classification was carried out for the land use/land cover classification into seven categories: urban, 
agricultural high land, agricultural low land, vegetation, natural forest, water-bodies and urban 
transition. The classified land cover maps showed a radical increase in urban transition of 15.13% in 
2017 compare to 2010.  In addition, agricultural high and low lands had decreased by 4.67% and 
5.23% respectively. Finally, the accuracy level was estimated for the classified maps using user 
accuracy, producer accuracy, overall accuracy and kappa coefficient from the confusion matrix. The 
post classification change detection was also applied to understand land cover changes. The 
accuracy assessments showed that the overall accuracy of the two classified images were 82% and 
84% for 2010 and 2017 respectively. The kappa coefficient was 0.8 for both the land cover maps. 
The change detection showed that approximately 14% land had changed to urban and urban 
transition from agricultural high land, low land and vegetation.  
Present research developed an integrating decision support system using GIS and Satellite Remote-
sensing for LULC planning and monitoring for Dhaka and adjacent cities. The land suitability 
analysis for industrial site selection is a regional demand for developing countries that could be 
implemented from micro to macro levels. The LULC analysis with the satellite remote sensing has 
the opportunities to expedite the monitoring system to enhance the legislation and environmental 
protection of agricultural low lands. Therefore, the developed spatial model using land use maps, 
satellite data sources could be a guide for policy makers to enforce monitoring system of land use 
changes for environmental protections and securing agricultural lands for food production.  
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